Effect of beta-naphthoflavone and dimethylbenz[a]anthracene on apoptosis and HSP70 expression in juvenile channel catfish (Ictalurus punctatus) ovary.
Complex environmental mixtures such as pulp mill effluents and crude oil have been shown to increase ovarian cell apoptosis and affect heat shock protein (HSP) expression in fish. We hypothesize that polyaromatic hydrocarbons (PAH) mediate these effects. To test this hypothesis, we exposed juvenile channel catfish (Ictalurus punctatus) acutely to the aryl hydrocarbon receptor (AhR) agonists, beta-naphthoflavone (BNF; 75 mg/kg) or the model PAH, dimethylbenz[a]anthracene (DMBA; 50 mg/kg) via intraperitoneal injection. Apoptotic DNA fragmentation and HSP70 expression were determined in ovary and liver. Hepatic cytochrome P450 1A (CYP1A) was significantly induced, confirming that BNF and DMBA had distributed to internal organs and stimulated AhR. At 96 h post-injection, BNF and DMBA significantly increased apoptosis and decreased HSP70 expression in juvenile catfish ovaries. Although primary oocytes underwent the greatest rates of apoptosis compared to early or late vitellogenic follicles in all treatment groups, the cell type undergoing increased rates of apoptosis after BNF or DMBA exposure was not clear using terminal deoxynucleotidyl transferase (TdT)-mediated deoxyUTP nick end labeling (TUNEL). There was a significant negative relationship between expression of HSP70 and apoptosis in juvenile channel catfish ovaries. This differed from liver of these fish which did not exhibit increased apoptosis and instead increased hepatic HSP70 expression at 96 h post-injection. However, DMBA had no effect on apoptosis or HSP70 levels in more reproductively mature juvenile fish that were housed at a lower water temperature. This may be due to a developmental or temperature-dependent component to these responses. We propose that the decrease in ovarian HSP70 expression in response to BNF and DMBA may be causally related to the increase in ovarian cell apoptosis. Further experiments using a full time course, dose-response and methods to confirm that AhR is a direct mediator of these effects are required.